Use of the two-hybrid system to identify the domain of p53 involved in oligomerization.
We used a yeast-based genetic assay, the two-hybrid system, to characterize the domain of the tumor-suppressor p53 involved in oligomerization. This assay relies on the reconstitution of the function of a transcriptional activator, the yeast GAL4 protein, via the interaction of a protein fused to the DNA-binding domain of GAL4 with a protein fused to the transcriptional activation domain of GAL4. We show by a reconstruction experiment that this approach could detect the interaction of p53 deleted for its N-terminal activation domain with SV40 large T antigen. We then searched a library of human proteins present as activation domain hybrids for proteins that can interact with the hybrid of p53 with the DNA-binding domain. This search identified 36 plasmids containing the p53 gene, representing 10 different classes. These results provide an additional in vivo demonstration of p53 oligomerization. The smallest p53 fragment identified from screening the library contained only amino acids 331-393, indicating that this small C-terminal fragment is sufficient to mediate oligomerization. In addition, a mutant p53 protein could bind to the wild-type protein in this assay, providing support for the idea that mutant forms of p53 act in a dominant-negative manner through C-terminal oligomerization with the wild type.